Inositol 1,3,4,5,6-pentakisphosphate and inositol hexakisphosphate inhibit inositol-1,3,4,5-tetrakisphosphate 3-phosphatase in rat parotid glands.
In assays containing a physiological concentration of inositol 1,3,4,5-tetrakisphosphate (1 microM), this isomer was attacked by both 3- and 5-phosphatases present in rat parotid homogenates and 100,000 X g supernatant and particulate fractions. As the concentration of cytosolic protein in the assay was decreased, the specific activity of the soluble 3-phosphatase increased significantly. In contrast, the specific activity of particulate 3-phosphatase was independent of protein concentration. At the lowest protein concentrations tested, the sum of soluble and particulate 3-phosphatase specific activities was 2.5-fold greater than that of the parent homogenate. These observations indicate that parotid cytosol contains a hitherto undescribed endogenous mechanism for inhibiting 3-phosphatase. The effects upon 3- and 5-phosphatase of a number of inositol polyphosphates were studied. Both activities were inhibited by inositol 1,4,5-trisphosphate and inositol 1,3,4-trisphosphate (IC50 approximately 50 microM). Inositol 3,4,5,6-tetrakisphosphate was a more potent inhibitor of 3-phosphatase (IC50 about 10 microM) and did not affect 5-phosphatase. Inositol 1,3,4,5,6-pentakisphosphate and inositol hexakisphosphate were very potent inhibitors of 3-phosphatase (IC50 values of 1 and 0.5 microM, respectively); these polyphosphates did not affect 5-phosphatase activity at concentrations of up to 10 microM. Inositol 1,3,4,5,6-pentakisphosphate was a competitive inhibitor of the 3-phosphatase, whereas inositol hexakisphosphate was a mixed inhibitor. These data lead to the proposal that the inositol 1,3,4,5-tetrakisphosphate 3-phosphatase is unlikely to be an important enzyme activity in vivo.